Defined regions (septum, substantia nigra) of the embryonic central nervous system (CNS) were transplanted into the sciatic nerves of young adult rats. Immunoeytochemical techniques were used to examine the expression of neurotransmitter related enzymes and neuronal cytoskeletal proteins in the grafts.
INTRODUCTION
Regions of the embryonic central nervous system (CNS) have a remarkable potential to differentiate, grow and function subsequent to transplantation in the CNS. A number of conditions have been developed to obtain a high and VOLUME 2, NO. 3-4, 1991 In particular, the anterior chamber of the eye /41/and the peripheral nervous system (PNS) /1,4,46 /have been used to study specific regions in isolation from the CNS.
Based on the initial observations of filamentous changes in telencephalon subsequent to transplantation within sciatic nerves /15/, this CNS-PNS paradigm has been actively studied to examine the cytoskeletal profiles in a number of defined regions of the CNS. In consideration of the neural centers prominently affected by certain neurodegenerative diseases, the analogous regions of the rat brain have been implanted into the PNS to assess changes in the neuronal cytoskeletal framework.
In this paper, neurons in septal and substantia nigra grafts are shown to survive in the PNS and express markers like their counterparts in vivo.
The spatial distributions of the microtubule associated protein termed MAP2 and phosphorylated and non-phosphorylated neurofilament proteins were studied by indirect immunofluorescence. After long periods of graft survival, abnormal immunoreactivity to these cytoskeletal proteins was evident in neurons. The types of cytoskeletal changes are illustrated and discussed with reference to other systems that show similar changes.
MATERIALS AND METHODS

Dissection of fetal CNS
Timed pregnant Lewis rats were used as the source of fetal tissue. The rats were injected with a lethal dose of sodium pentobarbital (Somnotol) and the embryos taken on embryonic day 15 to achieve optimal survival of the CNS primordium/51/. Fine forceps were used to dissect the septum from the basal forebrain region and the substantia nigra from the ventral mesencephalon in sterile lactated Ringer's solution. Nerve sections reacted with the nerve growth factor (NGF) receptor antibody showed intense immunoreactivity in the Schwann cell columns (Fig. l c) . Long term: In addition to graft shrinkage, distinct differences in immunostaining were apparent in both types of the aged (1 year) transplants (Fig. 4) . In sections reacted with the RT97 a reduction in axonal density was observed in many regions of the grafts. Numerous perikarya in sep. tal and substantia nigra grafts showed strong RT97 immunoreactivity. The reversal in staining from the distal axon segments to the cell body and the dendrite shafts was accompanied by a loss of staining in the adjacent neuropil. In certain cases, neurofilaments in the axons and in the cell bodies were tortuous and disorganized; other neurons were characterized by a granular type of immunostaining in the somata (Fig. 4e) . In some transplants, very short segments of kinked axons were apparent (Fig. 4d) (Fig. 5b) . Neuronal somas were also immunolabeled with this antibody.
Long term: Dendrite immunofluorescenee patterns in both types of the long standing grafts were considerably different in appearance. In addition to a reduction in immunoreactivity (Fig.   5c ), some neurons had only a short, single dendritic shaft with few or no secondary branches (Fig. 5c ). Extensive hypertrophy of the perikarya and irregular somato-dendritic contours were common (Fig. 5d) 
